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TITLE Dependence of death rate in mice on radiation dose 
PERIODICAL: Radiobiologiya, v.2, no. 2, 1962, 216-221 


TEXT: The authors examined the influence of various massive doses of constant irradiation on the life 
span cf mice and on their physiological systems. Irradiation rates of 147, 110, 36, 84.4, 7.2, 3.6, 3.01, 
0.78-0.72, 0.506-0.475, 0.128 and 0.019 r/sec were used. 110 white mice, weighing 22-26 g, were examined. 


When rates of 147-3.6 r/sec were used, the behaviour of the mice could be subdivided into 5 periods: 1) 
motor activity; 2) rest; 3) second period of motor activity; 4) motor discoordination and 5) spasms. The 
anatomic-pathological examination performed immediately after death showed an enormous hyperemia of 
parenchymatous organs, especially the liver. When rates of 1.128-0.019 r/sec were used, hyperemia of 
internal organs, atrophy of spleen and a paretic state of the digestive tract were observed. There is | figure 
and 2 tables. 
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TITLE: Remote observations on persons subjected to radiotherapy 
PERIODICAL: Meditsinskaya radiologiya, v. 7, no. 1, 1962, 10-16 


TEXT: A previous report (Domshlak et. al., 1957) dealt with observations on 160 persons who had been subjcc- 
ted to X-ray and gamma-ray therapy 2 to 7 years prior to the study period. The present article is based on 
observations on 218 persons, aged thirty to sixty, at various intervals (up to 10 years) after having been 
subjected to radiation. In 41.9% of the cases, the general condition of persons irradiated in the past 


became worse. On the other hand, no abnormal pressure was noticed, despite the fact that hypertension 
was a common finding during the irradiation period. Ophthalmological examination did not reveal any 
changes except those due to aging. Various functional disorders were noticed in the nervous system, inclu- 
ding both cortical and sub-cortical disturbances. In some cases, microsymptoms of organic damage of 
the CNS were present. There is | table. 
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TITLE: Dependence of time-to-déath >f mice on dose rate under conditions of 


continuous irradiation 


SOURCE: Voprosy obshchey radiobiologii (Problems of general radioblology). Moscow, 
Atomizdat, 1966, 255-265 : 


TOPIC TAGS: ionizing radiation piologic’ effect, radiation biologic effect, relative 
biologic efficiency, induced radiation effect, radiation dose rate, mouse, gamma 
radiation, mathematic model, biologic model, biologic process model 


ABSTRACT: Dependence of time-to-death on dose rate was studied for mice continuously 
exposed to gamma rays until dead for a wide range of dose rates (from 1.6 x 1072 - 
to 8.6 x 10* r/sec) by computer (Ural-2) analysis of data in the literature. Using 
G. A. Sacher's concept of unit radiation injury ¢(1) at a dose power of unity over 
“the time interval t to t + At, and regarding the aging process as a linear function 
of time, the suthors derive his "oumulative lethality" C,, for the lifespen t* of an, 
animal following commencement of irradiation as 
1 ;. —s 1 “Te hc nsitg 
\ ‘ a 
| Crit )=5(1 )? 
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where P is constant dose power and to io the average life of a nonirradiated animal, 
Construction of a detailed mathemati fal model of the progesses operating durihg, 
continuous irradiation was attempted. Death occurs when -the viability index C of 
the organism falls below some critical value. An equation was derived to describe 
changes in C during continuous irradiation at dose rate P: 

be Bess 3.22 : o SES 3. 


ot = — APC + B(1—C) — NPI, 


’ 


where C(@gns Showwiehbbdtjimoing nonicradiated orcanian. iq taken es 1, an <a 
lifetime under conditions of continuous irradiation, A is the rate o ne of 
viability, B the rate of compensatory and reparative processes, and N the rate of 
‘development of irreversible changes, proportional to the cumlative dose (pt). 
Solved for C(t), this yields: 


“NPL 
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Substitution of t* gives an e and C(t*) are 
treated as parameters. lifespan during 
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processes (A, B, and H) at aifferent dose yates. ‘Tne authors regard regeneration 

during continuous jrradiation 48 negligible (any norm gees being 

compensato and attribute the differences arts of 

the curve t f aifferent mechanisms of injury ot 

rates. When death is rap est damage(’ bral 

death is slower, the stres damage to 

organs ("somatic death"). a protective mec 

due to continuous exposure t j mechanisms. It 
refore necess ly for the 

e curve, : alves 
(viability at 

860 r/sec; 

0.14 r/sec- 

rates of 0.01 ) ive processes 

(parameter B) Q1 to 860 r/sec and increases at 

lower dose rat . ~ Trreversiile chen ges ( parameter N) 

ates studied. To summarize, 

computer enalys i of mice continuously 

jrradiated with 7 s used to establish 

the dependence of mean life expectancy on dose power an a modified 

mathematical model of death due to continuous jrradiation Orig. 

art. hes: 3 figures, 6 formes, and 2 tables. [DP] 
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TITLE: Peculiarities of clinical manifestations of SedGatica’ aiekwens 
in rheeus monkeys during gamma-ray irradiation. : 
SOURCE: Voprosy obshchey radioblfologii (Problems of general radio- 
biology). Moscow, Atomizdat, 1966, 150-157 3 : ‘ 
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7 v 
ABSTRACTS A comprehensive clinical examination of gauma-irradiated a 
monkeys was conducted, and the data were compared with results of similer| 
examinations of dogs. Seventeen monkeys (Macaca rhesus) of both sexes, 
weighing 2.0 to 4.0 kg, were subjected to gamma irradiation from an ts 
EGO-2 apparatus with a dose rate of 357-313 r/min. Prior to irradia@<" 
tion, all monkeys had been under clinical observation for 2—3 weeks. “t: 
Eleven of the 14 monkeys irradiated with 300 x died (average duration 
of life 16.5 days), while two of the 3 monkeys irradiated with 350 r 
died (29.5 and 36,2 days after irradiation). Both groups of gamaa~. 
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irradiated monkeys were considered together, since the clinical mani- 
featations of radiation sickness were similar in both groups. Experi- 
mental data were compared with data from analogous dog experiments, 
using a 300—-r dose of gamma rays, and no essential differences in the 
radiation effect were noted between the two species, However, 

spread of life durations in monkeys (6,5——-36.2 days) was wider 

dogs (11,5——18.5 days). The primary reaction to radiation was 
pronounced and developed more rapidly in monkeys than in dogs. 

primary radiation reaction was absent in 2 out of 17 monkeys, as com~ 
pared with 18 out of 28 dogs. Furthermore, seven monkeys experienced 
severe primary radiation reactions, while none of the dogs did. In the 
first L0—-1l days after irradiation, no essential differences were 
noted between the temperature reactions of monkeys and dogs. However, 
by the time of death dogs had elevated body temperatures (average 1.5¢ 
above normal), whereas monkeys’ temperatures had fallen considerably 
below normal, Symptoms of radiation sickness appeared later (15-—-18 
days after irradiation) and developed more gradually in monkeys than in 
dogs (7-12 days). Autonomic dysfunction is considered responsible 

for the lability of symptoms in monkeys in the early postradiation 
period. This hypothesis is substantiated. by the considerable varia-~ 
tions in blood pressure, the unstable heart rhythm, etc. Hematopoietic 
changes in monkeys in response to radiation had a phase character, 
demonstrating the different course of the radiation reaction in diffe 
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types of cells. Since blood regeneration occurred even in monkeys 
dying after 30——36 days, it was concluded that blood changes were not 
the primary factor in animal deaths. The lower lethal dose values 
encountered in these experiments are partially explained by differing 
experimental conditions, but require further study, Orig, art. has: 

2 figures and 1l-table. [Js] 
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TITLE: The biologicaleffect of ultrafractionated irradiation 


SOURCE: Voprosy obshchey radiobiologii (Problems of general radiobiology). Moscow, 
Atomizdat, 1966, 281-294 § 
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ABSTRACT: Literature studies of the biological effect of ultrafractionated irradia~ 
tion on lower animals are reviewed and results are compared. Ultrafractionated ; 
radiation is defined as a series of radiation pulses (several microseconds or milli- 
seconds in length) separated by intervals of up to a few seconds' duration. With thts 
type of radiation, the dose rate can be affected by the pulse frequency, length of th 
pulse, and the relationship between pulse length and interval length. Investigatio 
conducted in the last decade have mostly shown that the biological effect of pulsed *, 
radiation is less than the effect of uninterrupted radiation. Shekhtman irradiated 
wheat sprouts with pulsed x-rays and uninterrupted x-rays in doses of 500 and 1000 r. 
It was observed that 1000 r of pulsed x-rays had a lesser biological effect than the 
same dose of uninterrupted x-rays (10% judged by the length of roots 120 hr after 
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moistening). Hofmann and Mueller irradiated fruit-fly eggs 4.5 hr old with B-rays ve 
from a radium source in doses of 400—800 r. Experiments showed that increasing the: 
pulse frequency increased the damaging effect of the radiation. However, above a 
certain limit the biological effect decreased even though the pulse frequency 
increased further. Increasing the ratio of pulse to pause (for example from 1:4,7' to 
1:2.25) shifted the maximum effect in the direction of higher frequencies. Increasin 
the dose (while retaining the same pulse-to-pause ratio) also shifted the maximum . 
effect to higher frequencies. It was observed that the damaging effect of uninter+ p> 
rupted irradiation was greater than the biological effect of pulsed radiation. The 
variety of results obtained by different researchers is explained by the different | 
biological objects used (rabbit skin, human skin, tumor tissue, Ascaris eggs, fruity 
fly eggs, wheat seeds, etc.), by the different irradiation parameters, and the ea 
different types of radiation (x-rays and Ra-rays) The following general conclusiqns 
were drawn after comparing results of all the experiments reviewed, 1) The effect 

of pulse frequency on biological effect depends on the object. 2) Pulse frequency 
does not influence the final biological effect with x-ray irradiation; however, for 
certain biological objects the greatest damaging effect of f-radiation appears at a 
definite pulse frequency. 3) In most cases, increasing the ratio of pulse to pause _ 
increases the biological effect. There is no generally accepted explanation for the — 
observed difference between the biological effects of ultrafrdctionated and uninter- 
rupted irradiation. Orig. art. has: 5 figures. 
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rate of irradiated enimals, tho solocted LD 00/3 should bo 5% higher than the 
stawlard doso valuo Lo avoid significant flictontions (4 5%). In ovaluating 
‘Gnvostitabtion results, it should bo noted that chango of gamna or x-ray irradiation 
-doso rates within the 15 to 150 r/min range doos not seriously affoct irradiation 
‘action; also, docroass of gamma or X-ray irradiation doso rates below 15 r/min or 
incronse oxcecding 2000 r/min woakens tho biologicenrl radiation affect. For moro 
effoctive comparison of radiosensitivity, exporimontal animals should be of the same 
‘sox, samo woicht catogory and ago. In ovaluating oxpeDinontsl data tho following 
‘faetors should be taken into considoration: timo of yoar animals wore irradictod, 
‘paddoconsibivity differences of the given animal strain or lino, and indices showing 
tno statistical roliability of experimental rosults., Orig. art. has: 10 tables and 
(12 figures, 
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f the time factor in a dose curve plateau 


fa Vgource: Voprosy obshchey radiobiologit (Problems of genoral radiobiology). Moscow, 
jAtomizdat, 1966, 265-273 : 
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‘ABSTRACT: Difforences in length of survival of animals irradiated with tho same dose 
Tao effect of a dose rate on--; 


but at differont dose rates prompted the prosent study. 
s(length of survival and the effect of a dose rate on the plateau of a dose-effect curve 


jworo investigated in a sories of oxperimonts. Yhito male mice woighing 18 to 2! g wore. 

-igamma irradiated in a dose range of 1500 to 72,000 r at dose ratos of 1,014, 3.0, 87, : 

252, 1158 and 48,000 r/min. Indices included clinical symptoms of disease, moan | 
jsurvival periods, and post mortem findings. (See Figs 1). ‘The figure shows that a — 
fe 


‘idoso-offect plateau takes place with dose rates of 252, 1158 and 48,000 r/min. 


\Increase of dose rate from 252 to 48,000 r/min contributes to growth of survival 


toms for dose rates of 252, 1156 and — 


he \periods. A comparison of clinical disease symp 
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Figs 1. Mean survival periods of mice irradiated 
with dose rates of 3.0 to 48,000 r/min, 
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48,000 ‘r/min did not discloso any significant aifferoncesi? Honetega SF ptoms of 

M .intostinal death wore found with doses up to 19,000 r, and doatnsdie to central 
nervous systen, damage woro found with higher dosos. Duratiom of! irradiation, the tine ; 
‘factor, rathor’ than the dose rate basically determines radiation™ damage witnig a dose 
‘rato rango of 1,014 to 8.7 r/min. A mathomatical analysis of: tho ‘exporimontal data 1s 
‘given. Orig. art. has: 4 figures, 2 tables and 5 formulas. 
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"Solikamsk: A Potash Fertilizer Center," A. M. 
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Brief historical account and general description of 
the potash combine at Solikamsk. 
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Extinguishing pressure surges in the pipelines of compressor 
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: ACCESSION NR: AP4042323 s/0094/64/000/007/0024/0027 
AUTHOR: Kozobkav, A. A. (Engineer); Messerman, A. S. (Engineer) 


TITLE: Device for simultaneous measurement of pressure pulsation in two 
points of a gas line 


‘ SOURCE: Promy*shlennaya energetika, no. 7, 1964, 24-27 


‘TOPIC TAGS: pressure pulsation, pressure pulsation gauge, pulsation quencher, 
pulsation annihilator 


ABSTRAGT: The development of a new instrument for measuring pressure 
_pulsations in compressor gas lines is reported. The instrument, intended to aid — 
‘in evaluating pulsation-annihilating characteristics of buffer capacities, etc., 
‘meets these specifications: pulsation-frequency range, 2—200 cps; sensor line 

length, 50 m; weight, 3 kg; 127~220 v a-c supply. Signals from sensors 1 and 2 

(Fig'l, Enclosure 1) are fed to 7-ke electron switch 3 which alternatively applies 
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: the signals to electron oscillograph 4. Carrier-frequency oscillator 5 feeds the . 
sensors and depends, for its operation, on a-c power-supply unit 6. Induction- 

‘type 0—200-ata pressure sensors (Fig 2, Enclosure 1), described by D. 1. 

| Ageykin, et al., in the book, "Automatic-control-system sensors, " Mashgiz, 

'1959, are used. Diaphragm | follows the pulsations (0—1,200 cps) and varies the - 

‘reluctance of the magnetic circuit of coil 2. Coil 2 and compensating coil3are | * 

‘connected to two adjacent arms of a bridge which eliminates ambient-temperature -_ 

-errors. The electronic circuit for two sensors, shown in Fig 3, Enclosure 2, ee 

.includes two measuring bridges Br, and Br, whose balance is indicated by T, and’ - 

; T, indicator tubes, a 6-ke carrier oscillator (Tg, Ty, Tg), and anelectronic . =e 

. switch (T, and T,). Orig. art. has: 4 figures. a 


4 


‘ASSOCIATION: none 


‘SUBMITTED: 00 DATE ACQ: 00 . ENCL: 02 


i 


‘SUB CODE: FR. - NO REF SOV: 005 OTHER: 000 
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Inst : Archangel Forest Engineering Institute 
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Abstract: No abstract, 
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TITLE : Reducing the Distortion of Semi-Fabricated Sections 
and Components of Alloy V95 During Quenching J 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka nmetallov, 
1960, Nr 5, pp 11-15 (USSR) il 


ABSTRACT: Components, made of the high-strength aluminium alloy V95, 
tend to distort during quenching, the degree of the 
distortion depending on the quenching conditions and 
the shape and size of the component. The object of the 
present investigation was to establish conditions under 
which the distortion would be reduced to minimum, either 
by changing the rate of quenching (by varying the 
temperature of the quenching medium), or by the appli- 
cation of anodizing process, The experiments were carried 
out on ring specimens of the shape, shown in Fig la, 
and on lengths of extruded T-section, illustrated in 
Fig 1b; both specimens were made of the alloy VOOM; 
the variation of the dimension A (slot width) was taken 
as the measure of distortion of the ring specimen and 

Card 1/7 the depth of the curvature in the case of T~shaped rae 
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specimens, A nitrate bath was used for heating the 
specimens, which were quenched from 465 to 480°C in 
water whose temperature varied between 20 and 90°C, 
The results are reproduced in Fig 2, where the distortion 
(mm) is plotted against the temperature of the quenching 
medium (°C), graphs a and b relating to the ring and 
T-shaped specimens, respectively. It will be seen that 
Significant reduction in the degree of distortion was 
attained only when the temperature of the quenching 
medium was raised to 80°C, and the object of the next 
series of experiments was to check to what extent the 
mechanical properties of the alloy would be affected 
by the variation of the temperature of the quenching 
medium. The alloy (V95), used in these experiments, 
contained 5.7% Zn, 0.41% Mn, 2.75% Mg, 2% Cu, 0.55% Si, 
0.17% Cr, 0,23% Fe, the remainder Al, The specimens, 
measuring 135 x 80 x 60 mm, and prepared from extruded 
material, were quenched from 465 to 480°C and then aged 
Card 2/7 at 135 to 145°C for 16 h, after which mechanical tests 
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were carried out on test pieces, cut out from the central 

portion of the heat-treated specimens The results are 

reproduced in Fig 3, where UTS (ke/mm® , left-hand scale, 

continuous curve) and elongation (%, right-hand scale 

broken curve) are plotted against the temperature (0¢} 

of the quenching water; the upper and lower horizontal 

lines on these graphs show the T-Ch specification limits 

for UTS and elongation, respectively. It will be seen 

that the mechanical properties of the alloy were unaffected 

by raising the temperature of the quenching water up to 

70°C; further increase in the temperature of the quenching 

medium resulted in a rapid decrease of UTS, attributed 

to partial decomposition of the solid solution during 

quenching, This was confirmed by metallographic examina- 

tion, the results of which are reproduced in Fig 4, 

showing the micro-structure of alloy V95 quenched in 

water at (a) 70 and (b) 95°C. ‘The rapid decrease of UTS 

of the alloy, brought about by raising the temperature 

of the quenching water to 80°C, rendered this method of 
Card 3/7 reducing distortion impracticable; however, it is known 
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that hardenbility and age-hardening characteristics of 
aluminium alloys can be improved by anodizing treatment 
and it was just possible that by using this expedient, 
the alloy could be quenched in water at 80°C without 
losing its strength. This problem was studied in the 
next series of experiments, in which specimens (40 x 90 
x 180 mm) of alloy V95 were used, After quenching and 
ageing for 16 h at 135 to 140°C, hardness measurements 
were taken on the cross-sections of the specimens at 
points situated (1.5 mm apart) on the line joining the 
surface and the centre of the specimens, The results 
are reproduced in Fig 5, where hardness (Rockwell B) of 
the heat-treated specimens is plotted against the 
temperature (°C) of the quenching water, curves : ne ge, 
and 4 relating to specimens with the thickness of the 
anodized film equal 50, 10, 5, and 0 microns, respectively; 
the horizontal line on this graph indicates the T-Ch 
specification limit for hardness of the investigated 

Card 4/7 alloy. It will be seen that hardness of both anodized yd 
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and untreated specimens was hardly affected by the 
variation of the temperature of the quenching water 
up to 80°C, However, above that temperature the 
hardness of untreated specimens fell sharply, whereas 
that of the anodized material decreased only by a 
negligible amount. The effect of anodizing on the 
distortion of T-shaped specimens was studied next, The 
results are reproduced in Fig 6, where the degree of 
distortion (mm) due to quenching is plotted against the 
temperature (°C) of the quenching water, graphs a and 
b relating to untreated and anodized specimens respec- 
tively. It was found that the anodizing treatment had 
practically no effect on the degree of distortion during 
quenching; the degree of distortion of both anodized and 
untreated material decreased by a factor of 4 after 
raising the temperature of the quenching water from 
20 to 80°C. To check the results obtained on small 
specimens, the experiments were repeated on large panels 
(both anodized and untreated) of the same alloy, measuring 
Card 5/? 1700 x 662 x 8 mm, The results are reproduced in Fig 7s 
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showing the degree of warping (mm, + or -) of anodized 

(a) and untreated (b) panels, heated and quenched under 

various conditions, Reading from left to right, the 

results relate to panels quenced in water at 20°C (first 

three graphs), 70°C (the next three graphs) and 75°C 

(the last graph); Nos 1, 2 and 3 relate to panels: 

1 - heated in the horizontal position and dropped into 

the quenching tank from a height of 1.5 to 2 m; 

2 - heated in the vertical position and dropped into 

the quenching tank; 4 - heated in the horizontal 

position and immersed in the quenching tank with the aid 

of a hoist, On the basis of the results obtained, the 

following procedure was recommended for heat-treating 

components made of alloy V95: (a) preliminary anodizing 

of the components to produce a surface oxide layer 

5 to 50 microns thick; (b) heating the components 

to 465 to 480°C; (c) quenching in water at 80 to 85°; 
Card 6/7 (d) ageing at 135 to 145°C for 16h; (e) removing x 
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the anodized coating. It was also concluded that, 
irrespective of the temperature of the quenching mediun, 
the degree of distortion of this alloy during quenching 
can be reduced by increasing the speed of immersion of 
the components in the quenching medium, There are Ye 
7 figures, 
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Emission of positrons from a thoriumsattive deposit. A. I. Alikhanov, Ay I. 

Alikhan'yan and M. S. Kozodaev. Nature 136, 475-6 (1935); cf. C. A. 28, T1419 = 
The energy distribution of positrons emitted by Al, activated by Th B C, is shown 
graphically. A distribution curve for positrons from Pb, activated by Th C -rays, de 
given for comparison. The Al positron curve is analyzed into p curve which agrees with 
the asym. theoretical curve of Jaeger and Hulme (C.A. 29, 3229 ) for the conversion of 
the -line (hy = 2620 e. kv.), and an almost sym. curve, probably due to the effect of 

-radiation. The probability of internal conversion of Th C -rays is 4.5-5.5 X 10-", 
close to the theoretical value of Hulme and Jaeger. The yield of positrons from ThC C 
and Ra C particles is 0.02-0.03%. G. M. Petty 
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Emission of ysterone Go radioactive sources. A. I. Alikhanov, A. I. Alikhan'yan 
and M. S. Kozodaev. Nature 136, 719-20 (1935); cf. C. A. 29, 77893- A spectrum of 
positrons from Ru is given, and is compared with one from a Th active deposit. The 
spectrum is continuous up to about 1700 c. kv., plus discontinuities at 760 and 1100 e. kv. 
due to the internal conversion of 2 strong Re -rays with energies of 1760 and 2200 e. kv. 
The ratic of positrons to Ra C -particles is 2-3 X 10-+. An approx. equal no. of posi- 
trons was produced in Pb by Ra C -rays from the source. When Pb and Al were irradiated 
by both - and -rays, most of the pair production was due to Ra C -rays. G. M. P. 
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KOZODAEV, M.S., ALIKHANOV, A.I., and ALICHANIAN, A.I. 


"Emission of Positrons by a Radioactive Source," Le Journal de Physique 
et le Radium, Serie 7, Vol. 7, pp. 163-172, 1936. 


Institut Physico Technique de Leningrad 
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KOZODAYEV, M. (S) 


with A.I. Alikhanov, A.I. Alikhan'yan, "Maasuramont of e/m, for f-particles of 
Radium C" Compt Rend. Acad. Sei. USSW, 20, pp 427-8, 1938. Analysis of the 
f-pertioles from Ra C witho a mass spectrograph shows that if &% heavy electrons, 
with masses 2,3,4, 05 5 mg, are emitted in addition to ordinary electrons, the 
ratio of heavy to ordinary electrons is less than 12200. Since this ratio is 
much smaller than that calculated for the emission of heavy electrons, apparently 
electrons with masses from 2-5 m_ do not exist in nature. Analogous results 
are obtained withA- particles ffom Ra. 
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KOZODAYEV, M. S. 


Scattering of fast electrons through large angles. A. I. Alikhanov, A. I. 
Alikhan'yan and M. S. Kozodsev. Compt. rend. acad. sci. U. R. S. S. 24, 525-7 (1939) 
(in English).- The single scattering of electrons, through an angle of 90°, with energies 
from 600 to 2000 c. kv. was investigated with an aim of verifying Mott's formula. A. 
homogeneous beam of electrons from a magnetic spectrograph was caused to impinge on a 
thin fotl of various thicknesses of celluloid. Al, Cu and Au placed at an angle of 50 
to the beam, and the scattered electrons were registered by the coincidence of simultan- 
eous discharge in 2 Geiger-Muller counters placed at an angle of 90° with respect to the 
bean. The authors found to be equal to 0.31,0.0,5.6 and 78 ( = 0.29, 1,6,178) for 
celluloid, Al, Cu and Au, resp., and they conclude that with the exception of Au the large- 
angle scattering of electrons with energies of the order of 1000c. kv. is in gocd agree- ; 
ment with quantum-mech. considerations. Fe. G. 
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SANIN, A.A. Prinimala uchastiye TITOVA, T.A., aspirantka; KOZODAYEV, 
; red.; SERDYUKOV, A.R., red.; SHCHUKIN, Ye.D., red.; 


M.S. 
~RURASHOVA, N.Ya., tekhn. red. 


[Radio engineering methods for studying radiation] Radiotekhni- 
cheskie metody issledovaniia izluchenii. Pod red. M.S.Kozo- 
daeva. Moskva, Gos.izd-vo eee ee Pe 


1. Moskovskiy Gosudarstve universitet (for Titova). 
(Amplifiers (Electronies)) (Pulse techniques (Electronics) ) 
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KOZODAYEV, M,5S.; FILIPPOV, A.I. 
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Measuring the masses of cosmic-ray particles by maans of tha 
cloud chamber. Isy.AN SSSR.Ser.fiz.19 no.6:711-714 N-D '55,. 
(MLRA 934) 
1.Institut yadernykh problem Akademii nauk SSSR. 
(Cesnic rays) (Huclear physics) 
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KOZODAYEV, M.S.; MARKOV, A,A.; TYAPEIN, A.A. 
ARTISTE 
Measuring ge*-nesen lifetine. Izv.All SSSR.Ser.fiz.19 no.6: 
715-719 H-D '55. (MERA 9:44) 


lL.Institut yadernykh preblem Akademii nauk SSSR, 
(Cosmic rays) (Huclear physics) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920C 


"APPROVED FOR RELEASE: Monday, July 31, 2000 


CIA-RDP86-00513R000825920 


a 


© Inatitution + Aged. of Son., USSR, Tastitute of Nuclear Problem, 


oe Presented by! Acedemtoien ¥ etahmovie ‘December’ 22, 1954 seid Pig i | z : 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920 


Sy erase an ee fe 
BATULOY, “.D., TXYATEIN, A.A. 


- 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920 


KOZODAYEV, M.S.; TYAPKIN, A.A 
[PEELE LEE REE GT OR TTS” 
Tight elastic currenteconductor for determining charged 
particle trajectories in magnetic fielis,. Prib. i tekh. 
eksp. no.1:21-24 Jl-Ag '56. (MLRA 10:2) 


1. Institut yadernykh problem Akademii nauk SSSR, 
(Particles, Elementary) (lHuclear physics) 
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INSTRUMENTATION: CLOUD CHAMBERS 


"Measurement of Masses of Particles With the Aid of Two Cloud Chambers" 
by M.S. Kozodayev, A.I. Filippov, and V.T. Osipenkov, Institute of Nu- 
clear Problems, Academy of Sciences USSR, Pribory i Tekhnika Eksperi- 
menta, No 2, September-October 1956, pp 18-25. 


Description of a setup with two cloud chambers for the measurement 
of masses of cosmic-ray particles. The mass is determined from the 
momentum and from the ionization range. The aperture ratio of the set- 
up is calculated and the errors in the measurement of the mass of the 
particle is analyzed. Reference is made to wor!: »y Bloembergen and van- 
Heerden (Physical Review, 1951, 83, 561) and Mauer and Segre (Physical 


Review, 1951, Bh, 191). 
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DZHELEPOV, V.P.; KOZODAYEV, H.S.- OSIPENKOV, V.T.; PETROV, N.1.; RUSAKOV, 
VeAe sas 


Wilson chamber in a pulse magnetic field used in synchrocyclotron 
nuclear investigations. Prib.i tekh.eksp. no.3:3-9 N-D '56. 
(MERA 10:2) 


1. Ob"edinennyy institut yadernykh issledovaniy. 
(Cloud chamber) (Cyclotron) 
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MOZED AYE VY, mis 


USSR/Nuclear Physics - Installations and Instruments. 
Methocs of Measurement and Research. 


Abs Jour : Ref Zhur - Fizika, No 4, 1957, 8513 


Author : Dzhelepov, V.P., Dmitriyevskiy, V.P., Katyshev, V.S., 
Kozodayev, M.S., Meshcheryakov, M.G., Sarakanov, K.I., 
; es 7 ACV 
Title : Particle Guns for High Energy Particles from a Six-Meter 
Synchrocyclotron and Their Use. 


Orig Pub ; Atom. energiya, 1956, No 4, 13-22. 


Atstract : The authors consider the problem of increasing the effi- 
ciency of the six-meter phasotron of the Institute of 
Nuclear Problems of the Academy of Sciences, USSR. A 
procedure is described for obtaining and collimating a 
large number of particle beams, on which several expe- 
rimental setups can operate simultaneously. 
Brief descriptions of these beams are given. 
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AUTHOR: DZELEPOV,V.P., IVANOV,V.G., KOZODAEV,1.G., PA - 2003 
OSIPENKOV,V.T., PETROV,N.I., RUSAKOV,V.A. 
TITLE: Interaction between Negative Pions and Carbon-and Lead Nuclei in 
the Case of Energies of from 230 up to 250 MeV. 
PERIODICAL: Zhurnal Eksperimental’noi i Teoret.Fiziki, 1956, Vol 31, Nr 6, 
pp 923-931 (U.S.S.R.) 
Received: 1 / 1957 Reviewed: 3 J 1957 


ABSTRACT: This work was carried out on the synchrocyclotron of the Institute 
for Nuclear Problems of the Academy of Sciences in the USSR; it investigates the 
interaction mentioned in the heading by the method of the WILSON chamber which is 
located in a magnetic field. 

The experimental device and the method for the treatment of the photographs: 

A graphite target served as a source for negative pions; it was arranged in the 
chamber of the accelerator within the circulating bundle of the 670 HeV protons. 
The 230-250 MeV pions emitted in a forward direction from the target were directed 
by means offallarge collimator and a deflecting magnet towards a WILSON chamber 
situated behind a concrete shield. In the chamber a plate of the material to be 
investigated was mounted under anangle of 90° with respect to the direction of 
the incident bundle of pions. The traces were photographed by means of a stereo 
camera. - Experimental results: 760 cases of 6000 photographs were found to re- 
present cases of nuclear interaction between pions and carbon, and 629 others re- 
presented cases of interaction between pions and lead. Examples of such interac- 
tions are supplied in form of attached photographs. The following facts ware 
caRD 1 / 2 
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Interaction between Negative Pions and Carbon-and Lead PA-2003 
Nuclei in the Case of Energies of from 230 up to 250 MeV. 


established in the course of work carried out with the experimental material: 

A) The total and differential cross sections of elastic scattering within the 
range of the scattering angles of from 10 to 180°, B) The total and differential 
cross sections of nonelastic scattering, C) The energy distribution of the non- 
elastically scattered pions, D) The total cross sections of all nonelastic in- 
teraction processes. All oross sections measured for carbon- and lead nuclei re- 
ferred to energies of 230+30 MeV and 250+30 MeV respectively. 

Summary: The measured angular distributions and the total cross sections of the 
elastic scattering of pions in the case of scattering angles of @> 10° as well 

ag the total cross sections of nonelastic interaction are satisfactorily described 
by the optic model of interaction between pions and composed nuclei. Nenelastic 
scattering within the range of the scattering angles of from 60 to 180° is chiefly 
due to simple collisions between impinging pions and single nucleons of the nuclei. 
The absorption of pions in the nuclear material takes place (also at lower ener- 
gies) above all as a result of the capture of nuclear nucleons by (p-n)pairs. The 
total cross sections of the nonelastic interaction processes of pions are equal 

to geometric cross sections. : 

ASSOCIATION: Institute for Nuclear Problems of the Academy of Sciences in the USSR 
PRESENTED BY: 

Submitted: 

AVAILABLE: Library of Congress. 
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Category : USSR/Nuclear Physics - Elementary Particles 
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Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 391 


Author : Kozodayev, M., Sulyayev, P., Filippov, A., Shcherbakov, Yu. 

Inst : Inst. of Nuclear Problems, USSR Acad, of Sciences 

Title : Study of the Scattering of Negative -Mesons in Hydrogen with the Aid of 
a Diffusion Chamber. 


Orig Pub ; Dokl. AN SSSR, 1956, 107, No 2, 236-239 


Abstract: Elastic scattering of 3306 Mev “mesons was studied. Eleven cases of 
elastic scattering by protons and 13 cases of charge exchange were ob- 
tained. The corresponding cross sections are 11+ 4 and 13 + 4 millibarns, 
and the total section is 24+ 5 millibarns. The ratio Sch.e/elast.= 
1.2 + 05, while at lower energies it equals 2. The change in the value 
of the ratio &h ,e/last. indicates that for 330-Mev TT -mesons one no 
longer sees a predominant interaction in the state with isotopic spin 
3/2; the interaction in the state with T+1/2 becomes just as important. 
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KOZODAYEV,.M.S,, BAYUKOV, Yu. D., TYAPKIM, AsA. 


"Investigation of Energy and Angular Distributions of 27 Mesons 
Produced by Protons with Energies of 470 and 660 MeV," paper presented 
at CERN Symposium, 1956, appearing in Nuclear Instruments, No. 1, 
pp. 21-30, 1957 
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KOZODAYEV,-MSG~e, DZHELEFOV, V. P., DMITRYEVSKIY, V.P., KATYSHEV, V.S. 
“““WESHCHERYAKOY, M.G., PONTEKORVO, B., CHESTNOY, A. 


"High Energy Particle Beams from the Six Metre Synchrocyclotron 
and their Utilization," paper presented at CERN Symposium, 1956, 
appearing in Nuclear Instruments, No. 1, pp. 21-30, 1957 
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120-6-7/36 


AUTHORS: Vasilenko, A.T., Kozodayev, M.S., Sulyayev, R.M., 


PERIODICAL: Pribory i Tekhnika Eksperimenta 


Filippov, A.I. an Cherbakov, Yu.A. 


Reprojector for Evaluating Stereographic Exposures 
(Reproyektor dlya obrabotki stereofotografiy) 


1957, No.6, 
pp. 34 - 37 (USSR) 


ABSTRACT: Due to the development of methods of recording nuclear 


processes by means of diffusion and bubble chambers, it is 
possible to obtain within a relatively short time hundreds of 
thousands of photographs depicting the traces of charged 
particles. As a result of this, the people concerned with the 
experiments are faced with the problem of using effective 
methods of evaluation of the obtained material. Usually, it 
is necessary to determine the co-ordinates of some points, 

the curvatures of the traces and the spatial angle between some 
such traces. In this paper, an instrument is described for 
measuring the spatial co-ordinates, the angles and curvatures 
of the trajectories of charged particles by reproducing the 
traces of the particles photographed on two stereoscopic 
exposures by the method of reprojection on to a mobile screen, 
using the same optical system which was used for taking 


Cardl1/2 photographs. This permits observation on the instrument screens 
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Reprojector for Evaluating Stereographic Exposures. 120-6-7/36 


of the traces of particles in the natural. size with the minimnun 
of optical distortions. A sketch of the reprojector is shown 
in fig.1 and photographs of it are reproduced in Figs. 2 and 3. 
This reprojector is more universal than various instruments 
described earlier in Western literature. Data are given on the 
errors of measuring the co-ordinates and angles by means of 
this instrument; the maximum error in measuring the 2% co- 
ordinate did not exceed 0.4% and,for an gngle of 60 ,the error 
in measuring the angle does uot exceed 1. Acknowledgments are 
made to V.P. Tokarskiy, K.A. Baycher and A.G. Potekhin for their 
advice and for setting the instrument and to G.A. Vinogradova 
for helping to determine the metering errors. 

There are 4 figures and 7 references, 2 of which are Slavic. 


ASSOCIATION; United Institute for Nuclear Studies 
(Ob yedinennyy Institut yadernykh issledovaniy) 


SUBMITTED: May 20, 1957. 


AVAILABLE: Library of Congress 
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USSR/Nuclear Physics < Elementary Particles. 

Abs Jour Ref Zhur - Fizika, No 1, 1958, 363 

Author Bayukov, Yu.D., Kozodayev, M.S., Tyapkin, A.A. 
Inst Joint Institute for Nuclear Research. 


Title Investigation of Energy and Angular Distributions of 7 0 
Mesons, Formed on Carbon Nuclei by 470 and 660 Mev Protons 


Orig Pub : Zh. eksperim. 1 teor. fiziki, 1957, 32, No 4, 667-677 


Abstract : An investigation was mde of the energy spectrum of 
gamma-quanta from the decay of 77’ mesons, formed by 660 
Mev protons on carbon nuclei. The angular and energy dis~ 
tributions of the 7° mesons, obtained from the analysis 
- the gamma-quanta spectra formed on carbon nuclei by 
70 and 660 Mev protons, are given. The results of the 
investigations are presented graphically. 
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AUTHORS: Kozodayev, M.S., Sulyayev, R-H., Filippov, A.I., Shcherbakov, 
Uehe 


TITLE: The Elastic Scattering of ap -Mesons on Helium Nuclei at an 
Energy of 300 MeV (Uprugoye rasseyaniye q7= - mezonov na yad- 
rakh geliya pri energii 300 MeV)(Letter to the Editor) 


PERIODICAL: Zhurnal Bksperim. i Teoret. Fiziki, 1957, Vol. 33, Nr 4, 
pp. 1047 - 1049 (USSR) 


ABSTRACTs The elastic scattering was investigated by means of a diffusion 
chamber (filled with helium of 15 atmospheres absolute pressure) - lm 
2400 photographs were taken and investigated for 7 -mesons ; 
with 300 + 6 MeV and 11000photographs for ‘Tj -mesons with 
273 + 7 MeV. The absolute scattering cross section for the 


7" - mesons was measured with 45 + 5 mb and that for T - 
mesons with 72 + 11 mb. From the measured angular distribution 
it may be concludedthat on the occasion of the scattering with- 
in small angles an interference effect is present between the 
coulombian scattering and the nuclear scattering. In a supple- 
ment the authors define their attitude regarding the recently 

Card 1/2 again discussed problem that the 7/-mesons have a spin differ- 
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The Alastic Scattering of @-— - Mesons on Helium Nuclei at an Energy of 300 
MeV 


ent from zero. More experimental material is gathered, in or- 
der to bring about a solution of this problem. There are 3 
figures and 3 Slavic references. 


ASSOCIATION: United Nuclear Research Institute 
(Ob"yedinennyy institut yadernykh issledovaniy) 


SUBMITTED: June 21, 1957 (initially) and July 25, 1957 (after revision) 


AVAILABLE: Library of Congress 
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AUTHORS: Bayukov, Yu, D., Kozodayev,—M.—S;>~ Markov, A, A., Sinayev, 
A. N., Tyapkin, A, A, 


TITLE: A Multichannel Pair y-Spectrometer, I, Calculation of the 
Main Characteristics of the y-Spectrometer (Mnogokanal ‘nyy 
parnyy gamma~spektrometr, I, Raschet osnovnykh kharakteri- 
stik-gamma~spektrometra) 


ag ay i tekhnika eksperimenta, 1958, Nr 6, pp 23.29 
USSR 


to 8), The electron and the positron leaving the converter 
were deflected by a Magnetic field in different directions 
and for certain values of their energy they enter icnisation 
counters connected in cOincidence, For a given intensity of 
the magnetic field and a fixed position of the counters, such 
& spectrometer will record a fraction of the pairs produced 
<o by y-rays in a given energy range, Ina simple 2-channel 
Card 1/6 spectrometer in which one channel records the electrons and 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825920 


SOV/120-58-6-~4/32 


A Multichannel Pair y-spectrometer, I, Calculation of the Main 
‘Characteristics of the y-spectrometer 


the other the positrons, an increase in the accuracy of 
measurement is associated with a marked decrease in the 
efficiency. Good energy resolution and high efficiency can 
only be simultaneously achieved in a multichannel spectr:-. 
meter, In such a speztrometer the efficiency may be inc veased 
by a factor 2\N5 without loss of resolution, where %, and 


n soren and positron counters, In 
stich a spectrometer saveral enerzy intervals May be éxamicet 
at the same time, A number of such mulvichannel spectcs - 
meters have been described (Refs.5, 6 and 8), The Qe.c.* 

of a y-spectromster as a measuring instrument is deser ned 

by its efficiency and spectral sensitivity, In dsaianiog a 
multichannel system it igs necessary to take into aécou. . i .ase. 
characteristics for the various pairs of channels of the 
spectrum, In this connection, ‘a discussion is given in the 
present paper of the dependence of the efficiency and spec- 
tral sensitivity of the separate pairs of channels on various 
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A Multichannel Pair y-spectrometer. I. Calculation of the Main 
Characteristics of the y-spectrometer 


parameters of the spectrometer: 

1) Spectral sensitivity: the basic diagram of a Y-spectro- 
meter considered in this paper is shown in Fig.l, in which 
the meanings of the symbols employed are indicated, In view 
of the finite width of the counters, the spectrometer records 
y~-qQuanta in a certain energy interval from EY nia to 

EY max ° lhe corresponding spectral sensitivity curve is 
then shown in Fig.2a and is of triangular form with a dis- 
persion given by 


On = 1/6 LE/(r, # r5)* where L, is the width of a 


counter and Ty and fy are the distances from the con- 


verter to the centres of the counters, respectively, ‘The 
effect of the width of the converter upon the spectral 
sensitivity is examined and it is shown that a converter of 
a finite width introduces a spread into the spectral line 
in the high energy region of y-quanta, As the angle 
between the direction of motion of the ~quanta and the 
Card 3/6 straight line connecting the centre of the converter with 
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the counter increases, 
creases. At = 900 


2 hyetete 
180r 


o The effect of multiple 


179 


Scattering in the co 


nverter is estimate 
effect also, 


H -Heitler expression 
for the probabi ir by a y-quantum of 
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energy E, is used (Ref.13) with a modification described 
by Bethe Yet al in Ref.22, 
3) Multichannel system: in a multichannel spectrometer the 
electrons and positrons formed by y~quanta of a given energy 
are recorded by a number of combinations of pairs of counters. 
The electronic circuit of such a spectrometer should récord 
coincidences between pulses from each electron counter with 
pulses from any positron counter, Thus, any combination of 
. one electrén counter and’one positron counter is, in fact, a 
2-channel spectrometer, For a given geometry a spectrometer 
containing n channels records y-quanta in n-l energy in- 
tervals of different mean energy. In practice, one seeks to 
find the form of the spectrum and the absolute intensity in 
Gne of the energy intervals, To find the form of the spec- 
trum it is sufficient to know the relative efficiency of 
recording for the different energy intervals, and this is 
given by Eq.(10). In order to obtain the absolute intensity 
in one of the energy intervals it is necessary to know the 
total absolute efficiency of recording of y-quanta in one 
of the energy intervals, This problem is not treated. 
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V. V. Mel’nikov is thanked for carrying out a number of 
calculations, There are 2 figures and 22 references, of 
which 4 are Soviet, 1 German, 1 Soviet translated from 
English and the rest are English, 
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ABSTRACT: Application of a multichannel pair spectrometer in synchro- 
cyclotron work presents a number of specific requirements as 
far as counters of the ionising particles and the electronic 
system of the spectrometer are concerned, Since the beam 
intensity is high and consists of short pulses of 200 to 
300 ps each at a repetition frequency of 40 to 80 pulses per 
sec, it follows that the apparatus must be very fast, It is 
desirable that the input blocks should have resolving times 
not greater than 1 ys, The large background intensity in 
synchro-cyclotron work means that it is always necessary to 
use a special selection system which records only electron- 
positron pairs, For this reason, in the spectrometer each 
component of a pair should be recorded by a number of counters 
in coincidence with sufficiently low resolving time, The 
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been used over a number of years in studying the spectra of 
hard y-rays and neutral W-meson decays (Refs.2-6), The 
first variant of the spectrometer was built in 1949, in 1951 
and 1954 the spectrometer was modified to improve its charac- 
teristics, The spectrometer described here satisfies :om- 
pletely the above requirements and is based on the design 
calculations given in the previous paper (Ref.1) in this 
issue, 
1) Magnetic system and geometry of the instrument. 
The magnetic field is produced by an SP-56 electromagzet, 
Fig.l shows the disposition of the counters for two types o% 
demountable pole pieces. The gap between the poles is - gu. 
and the maximum field in the gap is 18 000 oersted, ‘ie 
electromagnet current is stabilised to 0.1%. In studies of 
-ray spectra in the energy region 20 to 200 MeV, 2p = 180° 
Gig ib and in the energy region 100 to 450 MeV, 29 = 90° 
(Fig.la). In the former case semi-circular focussing of 
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electrons and positrons was used, and this led to increased 
efficiency (Ref.1) because it was possible to use wider and 
thicker converters, For y-quqnta in the energy range 450- 
600 MeV, 2p = 90° but the counters were at a larger distance 
from the converter, Copper converters were used (0.1, 0.3 
and 0,5 mm, depending on the energy). 


2) Resolving power and efficiency. 
Fig.¢ shows curves of the total spectral sensitivity for the 


7th energy interval for various values of Evo and thick- 
nesses Ty of the copper converters. These curves are based 


on the theoretical data given in the previous paper and are 
obtained by a statistical combination of the partial distri- 
butions due to a) width of the counters, b) width of the con- 
verter, c) multiple scattering and d) radiation, As can be 
seen, the form of the total spectral sensitivity curve is 
very nearly triangular, which means that the total spectral 
sensitivity is governed mainly by the width of the channels 
Le (see Fig.l of previous paper, p 24, this issue). 
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3) Counters and selection system. The counters used were 
proportional counters having a cylindrical stainless steel 
cathode, 10 mm in diameter and a molybdenum filament 0,1 mm 
in diameter, They were filled with (CH, (OCH; )5) at a 


pressure of 160 to 200 mm, The working voltage was 1600 to 
2000 V. The counters have an effective dead time not ex~ 
ceeding 10°’ sec, The efficiency of the counters for par- 
ticles with relativistic ionisation reaches 98% in a coin- 
cidence scheme with a resolving time of 5x 107/ sec, The 
delay of the pulses due to drift of electrons through the 
counter gas is less than 10-7, The counters give electri- 
cal pulses with amplitudes between 10-4 and 1V. The Large 
difference in the amplitudes requires the use of amplifiers 
having a wide dynamic range and an amplification of a few 
thousands, 6-fold coincidences were used and the number of 
random coincidences in each 6~fold channel was 0.02 pulses 
per sec, The number of electron-positron pairs recorded per 
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sec depended on the efficiency of the spectrometer with 
respect to the y-quanta in the measured energy interval and 
the form of the spectrum and was in the range 0,1 to 10 pairs 
per sec, 

4) Electronic scheme, 

A block diagram of the electronic part of the spectrometer is 
shown in Fig.4. The left-hand portion of this diagram shows 
6 co-ordinate counters of the electron series (a, ~ ac), 6 


co-ordinate counters of the positron series (5, - Bg) and 


4 selection counters (A', A", B' and B"). Each of these 
counters in practice consists of a group of counters whose 
filaments are connected. A recorded electron or positron 
should pass through 3 counters (1 co-ordinate and 2 selection 
counters), A pair is recorded if a 6-fold coincidence takes 
place, Negative-going pulses from each counter are ampli- 
fied by a corresponding amplifier-converter (Fig.4), These 
amplifiers have a rise time of 2 x 10-4 sec. Pulses from 
all the 16 amplifier-converters are applied to the main block 
which is at a distance of 1,5 m from the amplifier-converters 
Gard 5/7 (Fig.5). Pulses from the selection counters are applied to a 
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4~fold coincidence scheme while pulses from the co-ordinate 
counters are applied to mixers and in addition through delay 
lines to a hodoscopic system consisting of 2-fold coincidence 
circuits and output unhivibrators. The pulse at the output 
of a mixer appears in the presence of a pulse in at least one 
of the co-ordinate counters of a given series, Pulses from 
both the mixers and also from the 4-fold coincidence scheme 
are applied to a 3-fold coincidence scheme which produces the 
final output pulse. It follows that the latter pulse appears 
when a 6-fold coincidence takes place,i.e.when a particle 
passes through at ledst one of the co-ordinate counters in 
the electron series, through one of the co-ordinate counters 
of the positron series, and all the counters of the selection 
system. The resolving time of the above coincidence schemes 
is 5x 1077, 
5) Method of measurement and treatment of results, 
Fig./7 shows the experimental arrangement. this figure 1 
is the proton trajectory, 2 is the target, 3 is the synchro- 
cyclotron chamber, 4 is a concrete wall, 5 is a collimator, 
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, 6 is a diaphragm, 7 is a clearing magnet which removes 
electrons and positrons from the beam, 8 is an additional 
screen, 9 is the convertor and 10 is the spectrometer 
electro magnet, Fig.8 shows a typical result obtained for 
the energy spectrum of y-quanta from neutral T’-meson decays. 
The mesons were produced by 660 MeV protons at a carbon target. 
The spectra are measured at an angle of 180-0° to the direct- 
ion of motion of the protons. G.P.Zorin, B.A.Krasnovidov,L. 
A.Fadeyev and G.N.Stepanov are thanked for their assistance. 
There are 8 figures, 4 tables and 7 Soviet references. 
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ABSTRACT: At the present time diffusion chambers are widely used in 
studies with accelerators, They have turned out to be 
sufficiently efficient for studying the interaction of neu- 
cleons and mesons with separate neucleons and light nuclei 
(Refs,l and 2), An installation is described in the present 
paper which includes a diffusion chamber in a magnetic field 
which has been used in studying the interaction of protons and 
mesons with light nuclei. In distinction to other chambers, 
e.g. those described in Refs.4-6, the necessary temperature 
distribution in the sensitive layer is set up by means of an 
internal plexiglass cylinder, as described by Kozodayev et al 
(Refs.7 and 8), By this means it is possible to reduce the 
magnitude of horizontal gradients which are the main source 
of undesirable convections in the chamber, Such a reduction 
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accuracy in the measurement of momenta, Because of the strong 
equalising action of the plexiglass cylinder it was found 
possible to reduce the distance between the side boundaries 
of the sensitive layer and the outer walls of the chamber and 
thus improve the utilisation of the working volume of the 
magnet, Such a construction of the windows means that it is 
possible to remove the chamber from the magnet without dis- 
mantling the latter, It also means that it is possible to 
use selenoid magnets with small gaps between the coils which 
in turn makes it easier to obtain large magnetic fields with 
good homogeneity and economy of supplies. The installation 


described in this paper consists of a selenoid magnet MS-+, 
a system for evacuating and filling the chamber and a 20u- 
trol panel which controls the accelerator, the chamber and 
the magnet. The external view of the installation is shown 
in Fig.l. The chamber was built in 1955 (Ref.3). The dia- 
meter of the working region of the chamber is 30 cm, the 
external diameter being 45.6 cm. The chamber was designed 
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